Introduction
The interfacial shear strength (IFSS) in a fiber reinforced material determines its ultimate tensile strength. Coating processes with gas plasmas are successfully used to chemically and mechanically modify the fiber surface and increase the IFSS [1] [2] [3] . To measure the achieved improvements different single fiber methods can be used. This work reviews and compares the finite element analysis of the microbond test [4] and the single fiber pull-out test [5] with respect to the nonuniform shear stress distribution in the interface layer and the influence of fiber coatings using the finite element program ANSYS.
Experimental Testing
The microbond test [6] is a modified version of the pull-out test. For both tests the measured debonding force is assumed to be equal to a shearing force that is applied to the entire interface and distributed uniformly. Therefore the average IFSS is calculated by F p
xl)! where F, is the pull-out load, D the fiber diameter and I the embedded length in the epoxy.
Finite Element (FE) Model
Both tests were modeled with the same system parameters ( Table 1) . Perfect chemical bonding is assumed between fiber, interface and matrix meaning that all degrees of freedom at nodes on the interfaces are coupled. Figure 1 shows schematics of both tests. Simple axisymmetric models are considered. The fiber has an embedded length of 30 urn and the droplet radius and outer radius of the matrix for the single fiber pull out test are both 50 JUIl. An interface layer is modeled, and a uniformly 1 Address for correspondence distributed stress is applied to the free end of the fiber. The axisymmetric boundary is fixed in x-direction, and the upper surface of the epoxy material is fixed in z-direction, The interface layer is allowed to deform without constraint assuming that the epoxy is not clamped right next to the fiber during the experiment. Smart meshed isoparametric quadrilateral PLANE83 elements with three degrees of freedom are used for the fiber, interface and matrix. The mesh density is increased in the interface region for reliable results. 
Results
The results for both tests are identical. Figure 2 shows the known distributions [5] for the stresses at the center of the fiber. The radial stress is equal to the tangential stress. 
Stress Distribution in the Fiber
The curves of interest are the shear stress distributions in the interface layer contacting the fiber (Figure 3 ). Stress distributions for insufficiently refined meshes show a peak right after the fiber entry in the matrix as those meshes result in an inaccurate average value for the first plotted points and cause the peak in the stress distribution. Both tests lead to the same stress distributions with the discrepancy at the beginning being due to differences in mesh density. This analysis shows that experimental results of both tests can be compared for better information about the change in IFSS, therefore leading to more reliable testing data.
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Comparison of Microbond and SingleFiber Pull-Out Test
Another topic of interest is the validityof Eq. 1 for the calculation of the IFSS. Assuming that the fiber debonds at the applied pressure of 0=10 MPa and the shear stress is distributed uniformly, the absolute shear strength is calculatedto
or 10 ·3.3
Integrating the nonuniform FE shear distribution over the embedded length and dividing afterwards by the length leads to the following values:
The close result shows that the theoretical shear strength value predicts the experimental one nearly precisely. However, influencing factors such as imperfect chemical bonding etc. are neglected in this calculation.
Fiber Coating
Fiber coating was modeled for the microbond test after the assumptions of [5] . Different Young's Moduli for the interface layer are used to determine the influence of coating on the stress distribution. Under the assumption that the fiber coating is not as stiff as the fiber or the matrix, Ecoatin/Ematrix is varied from 0.1-1. A great influence can be seen on the shear stress distribution in the interface along the embedded length ( Figure 4 ). The maximum intetface shear stress and the stress gradient along the fiber axis drop rapidly as EcoatinglEmatrix is reduced. For Ecoatin~matrix being 0.1 (e.g. for a very compliant coating) the interface shear stress becomes nearly uniform over the embedded fiber length. The same observations were made for the single fiber pull-out test by [5] . 
